Quantitative assessment of DNA fragmentation and beta-amyloid deposition in insular cortex and midfrontal gyrus from patients with Alzheimer's disease.
It has been suggested that the neurodegeneration that occurs with Alzheimer's disease (AD) may result from apoptosis, a process of programmed cell death. Neuronal injury, induced by abnormal aggregates of beta-amyloid peptide, has been identified as an apoptotic trigger. In the present study, brain tissue samples were obtained from the insular cortex (INS) and midfrontal gyrus (MFG) of Alzheimer subjects and age-matched, nondemented controls. Tissue sections from all samples were alternately stained by an in situ TUNEL assay to identify 3' termini DNA strand breaks characteristic of apoptosis or immunohistochemically for beta-amyloid deposition in senile plaques. The incidence of DNA fragmentation detected in pyramidal neurons was relatively infrequent overall, but was significantly higher in AD compared to controls. AD subjects consistently exhibited a dense accumulation of plaques, with a twofold greater concentration in MFG as INS. There was no significant difference in pyramidal cell number regardless of subject or brain region. Taken together, our results indicate that the TUNEL assay may be revealing cell damage rather than cell loss. Our finding of a moderate correlation between the incidence of TUNEL-positive cells and plaque density implicates beta-amyloid as one of multiple factors provoking cell injury in AD. A notable contribution of this study is the identification of distinctive neuropathologies co-occurring in two brain regions interconnected with each other and with limbic and cortical areas typically damaged during AD.